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I . INTRODUCTION 


Assigning  county-specific  sites  to  hypothetical  coal  conversion  facilities  in 
1985  and  2000  is  a complex  challenge  - requiring  the  interpretation  of  scien- 
tific information,  expected  political  developments,  and  professional  judgments. 
This  must  be  done  within  time  limitations,  very  explicit  constraints  and  inade- 
quate data.  The  U.S.  Department  of  Energy  and  the  U.S.  Water  Resources  Council 
have  provided  hypothetical  levels  of  advanced  coal  conversion  facilities  for  the 
Yellowstone  basin  study  area  for  the  years  1985  and  2000.  The  challenge  is  to 
synthesize  the  most  important  characteristics  and  needs  of  these  conversion 
processes,  and  match  them  with_the  characteristics  and  needs  of  possible  sites 
in  Montana. 

The  assumed  future  levels  of  gasification  and  liquefaction  are  shown  in 
Table  1. 


Table  1:  Assumed  levels  of  coal  gasification  and  coal  liquefaction 

in  Montana,  1985  and  2000,  as  provided  by  the  U.S.  Water  Resources 
Council  and  the  U.S.  Department  of  Energy,  for  water  planning  purposes. 


1958 

2000 

ynthetic  Fuel 
Production 

HIGH  BTU 
GASIFICATION 
(MM  Sc f /day) 

LOW  BTU  COAL 

GASIFICATION  LIQUEFACTION 
(MM  Scf/day)  (bbl/day) 

HIGH  BTU 
GASIFICATION 
(MM  Scf/day) 

LOW  BTU  COAL 

GASIFICATION  LIQUEFACTION 
(MM  Scf/day)  (bbl/day) 

BASE  CASE 

pper  Missouri 
(ASA  1001) 

0 

0 

0 

400 

0 

50,000  - 

ellowstone 
(ASA  1004) 

0 

0 

0 

250 

0 

142,500 

ynthetic  Fuel 
Production 

ACCELERATED 

SYNFUELS 

pper  Missouri 
(ASA  1001) 

0 

0 

0 

1,000  ~ 

0 

50,000  - 

ellowstone 
(ASA  1004) 

250 

0 

0 

750 

250 

200,000 

/ 
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The  task  is  to  identify  plausible  sites  by  county  for  the  Table  1 levels  of 
coal  gasification  and  coal  liquefaction  in  the  Yellowstone  Level  B study  area 
for  the  years  1985  and  2000.  These  must  be  plausible  sites  and  they  must  be 
compatible  with  the  objectives  of  the  work  outline  for  the  Missouri  River  Basin 
Commission  study  entitled  "Water  Assessment  of  Coal  Technologies  in  the  Upper 
Missouri  Basin"  (Missouri  River  Basin  Commission,  February  1978).  The  site 
identification  has  been  portrayed  on  the  table  provided  by  the  Department  of 
Natural  Resources.  The  identification  of  pertinent  factors  and  specification 
of  assumptions  underlying  the  site  assignment  are  discussed  in  this  report. 

It  is  important  at  the  outset  to  explicitly  define  this  task  so  that  the  reader 
may  avoid  misusing  this  information.  The  objective  very  specifically  is  to 
take  assumed  levels  of  coal  gasification  and  coal  liquefaction  in  Montana  for 
the  years  1985  and  2000,  as  provided  by  the  MRBC,  and  assign  those  coal  conver- 
sion facilities  to  counties,  on  a rational  and  defensible  basis,  for  the  pur- 
poses of  water  resources  planning.  It  is  in  no  way  the  purpose  of  this  report 
to  project  future  levels  of  coal  gasification  or  liquefaction  for  the  State  of 
Montana,  nor  is  there  anything  in  this  effort  which  would  bypass  any  of  the 
legal  mechanisms  relating  to  such  important  major  facility  siting  decisions. 
This  information  has  been  developed  in  a short  period  of  time  to  meet  Missouri 
River  Basin  Commission  planning  deadlines,  but  every  attempt  has  been  made  to 
utilize  existing  public  information  relating  to  the  several  very  important 
factors  surrounding  the  ultimate  siting  of  a major  coal  conversion  facility. 


II.  METHODOLOGY 


A.  ASSUMPTIONS 

The  methodology  utilized  involves  making  the  following  assumptions: 

1.  Levels  of  coal  gasification  and  coal  liquefaction  in  the  Yellowstone 
and  adjacent  coal  area  river  basin  as  defined  by  the  Yellowstone  Level 
B study,  will  include  all  of  those  plants  shown  in  Table  1 for  ASA  1004 
and  may  include  some  or  all  of  the  conversion  facilities  shown  for 
upper  Missouri  ASA  1001,  if  those  in  1001  are  located  in  McCone  County. 

2.  For  the  year  1985,  known  patterns  of  coal  ownership  are  assumed  to  be 
of  significant  importance.  For  the  year  2000,  patterns  of  coal  owner- 
ship , including  federal  and  tribal  leasing,  are  not  assumed  to  be 
limiting  factors. 

3.  The  question  of  whether  to  site  a plant  in  Montana  or  outside  of  the 
state  (perhaps  closer  to  the  load  center)  is  not  assumed  to  be  germane. 
Assumed  levels,  shown  in  Table  1,  are  accepted. 

4.  On  the  basis  of  the  preceding,  it  is  assumed  that  since  the  decision 

was  made  to  site  the  plant  in  Montana,  the  decision  was  based  to  a 
large  degree  on  transportation,  i.e.,  proximity  to  essential  factors 
of  production:  coal,  process  energy,  labor,  and  water. 

5.  For  purposes  of  this  study,  the  access  to  water  was  broadly  known  to 
the  analyst,  however,  it  was  not  explicitly  considered  as  a factor  in 
siting,  to  allow  a more  careful  review  of  the  availability  of  water  in 
subsequent  phases  of  the  water  planning  process. 
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6.  Certain  factors  known  to  be  important  in  the  plant  siting  process  were 
not  expressly  considered  in  this  analysis. 

7.  Level  B water  planning  does  not  pre-empt  other  levels  of  planning  and 
responsibility  relative  to  a decision  to  construct  a major  coal  conver- 
sion facility  somewhere  in  Montana.  While  the  availability  of  water  may 
well  be  a significant  limiting  factor  in  a siting  decision,  the  simple 
availability  of  adequate  water  will  not  in  itself  be  sufficient  cause 
for  a decision  to  site  a facility  somewhere  in  Montana. 

B.  FACTORS  CONSIDERED 

The  following  factors  were  considered  important  in  the  siting  of  advanced  coal 

conversion  facilities  in  the  Yellowstone  Basin.  These  factors  will  be  discuss- 
ed in  Section  III  below. 

1.  Physical  availability  of  recoverable  coal. 

2.  Coal  ownership  patterns. 

3.  Expression  of  desire  to  develop  an  advanced  coal  conversion  facility 
by  private  enterprise. 

4.  Perceived  tribal  policies. 

5.  Proximity  to  Class  I air  quality  areas  or  other  environmental  or 
cultural  resources  which  are  rare,  unique,  or  of  unusual  importance 
to  the  surrounding  area. 

6.  Access  to  transportation  for  factor  inputs  and  product  outputs. 

C.  IMPORTANT  FACTORS  NOT  CONSIDERED 

1.  State  and  local  laws  and  responsibilities. 

2.  Expressed  public  opinion. 

3.  Capacity  of  the  human  impact  area  to  accommodate  construction  and 
operating  work  forces. 

4.  Opportunities  for  energy  conservation  (e.g.  waste  heat  utilization) 

5.  Opportunities  for  integrated  systems  involving  re-use  or  re-processing 
of  critical  materials  (recycling/resource  recovery). 

6.  Availability  of  water. 
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III.  DISCUSSION  OF  FACTORS  CONSIDERED 


1.  PHYSICAL  AVAILABILITY  OF  RECOVERABLE  COAL 

Table  2 portrays  the  coal  and  lignite  reserve  base  by  county  of  the  Yellowstone 
Level  B study  area.  The  three  counties  with  the  largest  coal  reserves  are 
Big  Horn,  Powder  River  and  Rosebud.  Together  they  total  92.4  billion  tons. 

This  accounts  for  over  90  percent  of  Montana’s  low  sulfur  reserves,  nearly 
48  percent  of  total  U.S.  low  sulfur  reserves,  and  over  21  percent  of  all  U.S. 
coal  reserves.  The  top  five  counties  in  the  area  ranked  in  order  of  quantity 
of  coal  are  Big  Horn,  Powder  River,  Rosebud,  Custer  and  Musselshell. 

In  addition  to  counties,  there  is  another  category  of  political  subdivision 
which  merits  mention.  The  Indian  reservation.  In  the  study  area  are  two 
Indian  reservations  with  important  roles  to  play  in  the  Yellowstone  basin  coal 
development  future.  The  coal  deposits  controlled  by  the  Crow  tribe  are  both 
on  the  reservation  itself,  predominantly  in  a two-township-wide  strip  running 
north  and  south  along  the  eastern  edge  of  the  reservation,  and  also  in  the 
southeastern  corner  of  the  Crow  ceded  area,  a vast  block  of  land  running  from 
the  northern  border  of  the  Crow  Reservation  to  the  Yellowstone  River.  In  the 
ceded  area,  where  surface  land  ownership  is  predominantly  non- Indian  ranchers, 
the  coal  deposits  are  owned  by  the  Crow.  From  an  Interior  Department  EIS  on 
projected  coal  development  on  the  Crow  Reservation  (BIA,  1975),  and  from  a 
discussion  with  a BIA  staff  person  working  on  the  update  of  this  EIS,  it 
appears  that  the  Crow  control  approximately  six  billion  tons  of  strippable 
coal,  of  which  an  estimated  1.2  billion  tons  are  in  the  ceded  area.  Indica- 
tions are  that  there  is  an  additional  six  to  twelve  billion  tons  of  coal 
which  has  too  much  overburden  to  mine  economically  considering  present  strip- 
ping methods  and  coal  prices. 


TABLE  2:  Coal  and  Lignite  Reserve  Base,  Yellowstone  Level  B study- 

area,  by  counties  - January  1,  1974,  in  Millions  of  short  tons.  \J 


Subbituminous 


County 

Bitumi- 
nous U 

3/ 

Lignite  — ' 

Deep 

Strip 

Total 

Total 

Big  Horn 

. 

— 

27,733.23 

10,621.65 

38,354.88 

38,354.88 

Carbon 

735.08 

- 

- 

- 

- 

735.08 

Carter 

- 

- 

- 

Custer 

- 

1,168.63 

1,365.17 

1,150.11 

2,515.28 

3,683.91 

Dawson 

- 

1,101.90 

— 

""" 

1,101.90 

Fallon 

150.0 

- 

- 

- 

150.0 

Garfield 

- 

- 

115.43 

21.72 

137.15 

137.15 

McCone 

- 

464.4 

.00 

702.28 

702.28 

1,166.68 

Musselshell 

- 

- 

3,357.37 

110.00 

3,467.37 

3,467.37 

Powder  River 

- 

1,252.33 

11,343.09 

15,217.51 

26,560.60 

27,812.93 

Prairie 

200.0 

— 

- 

- 

200.0 

Richland 

- 

875.70 

- 

- 

- 

875.70 

Rosebud 

- 

- 

18,950.99 

7,313.13 

26,264.12 

26,164.12 

Treasure 

- 

- 

976.09 

327.57 

1,303.66 

1,303.66 

Wibaux 

- 

1,000.00 

— 

1,000.00 

Yellowstone 

- 

- 

590.20 

.00 

590.20 

590.20 

Source:  U.S.  Bureau  of 

Terry  Wheeling 

Minpq.  as  reDorted  in  Montana 

Historical 

Energy  Statistics,  by 

, Montana  Energy 

Advisory  Council,  Sept. 

1976. 

— The  demonstrated  reserve  base  of  coal  includes  only  the  measured  and  indicated  categories 
of  reliability.  It  is  defined  to  include  beds  of  bituminous  coal  and  anthracite  28 
inches  or  more  thick  that  occur  at  depths  to  1,000  feet,  and  beds  of  lignite  60  inches 
or  more  thick  that  can  be  surface  mined.  Strippable  coal  reserves  are  those  beds  that 
occur  at  depths  generally  no  greater  than  120  feet.  The  demonstrated  reserve  base  also 
includes  thinner  and/or  deeper  beds  that  presently  are  being  mined  or  for  which  there 
is  evidence  that  they  could  be  mined  commercially  at  this  time. 


— ^ All  beds  of  bituminous  coal  in  Montana  lie  in  the  deep  reserves  category. 
— Only  strippable  beds  of  lignite  are  included  within  the  definition. 
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Westmoreland  Resources  in  the  Sarpy  Creek  area  are  presently  mining  Crow  coal. 

The  physical  availability  of  strippable  coal  in  four  counties  in  southeastern 
Montana  (Rosebud,  Big  Horn,  Custer,  Powder  River)  have  been  examined  and  reported 
by  the  Montana  Bureau  of  Mines  and  Geology  (Matson  and  Blumer,  1973).  They 
report  that  coal  beds  25  to  60  feet  thick  are  not  uncommon,  and  in  the  Decker 
area  the  coal  in  a single  bed  reaches  a thickness  of  80  feet.  A map  of  strip- 
pable subbituminous  coal  and  lignite  fields  in  Eastern  Montana  was  prepared 
by  the  Montana  Bureau  of  Mines  and  published  by  the  Montana  Energy  Advisory 
Council  (Montana  Energy  Advisory  Council,  1974).  That  map  is  included  as 
Figure  1. 
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Figure  1.  Map  showing  the  strippable  coal  deposits  of  northeastern  Montana. 
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2.  COAL  OWNERSHIP  PATTERNS 


While  it  has  been  shown  that  vast  coal  reserves  rest  under  Montana’s  plains, 
coal  or  any  mineral  cannot  be  developed  without  permission  of  the  owner.  In 
the  U.S.,  approximately  half  of  the  coal  reserves  are  located  in  the  West.  The 
Federal  government  owns  approximately  sixty  percent  of  the  western  coal  resource, 
while  most  of  the  coal  resource  in  the  East  and  Midwest  is  privately  owned.  In 
spite  of  the  substantial  level  of  federal  ownership  of  western  coal,  federal  coal 
has  played  a minimal  role  in  the  total  U.S.  production.  In  1960  federal  coal 
accounted  for  only  1.3  percent  of  the  total  coal  mined.  This  share  has  increased 
only  slightly  to  its  current  level  of  approximately  three  percent  (Pratt,  1977). 

In  the  Decker-Birney  area  of  southeastern  Montana,  federal  agencies  control  88 
percent  of  the  area’s  mineral  estate,  while  the  State  of  Montana  controls  five 
percent  and  private  interest  controls  seven  percent.  An  interesting  feature 
of  coal  ownership,  however,  is  that  in  most  cases  the  surface  and  the  mineral 
rights  are  in  split  ownership. , so  while  the  patterns  of  mineral  ownership  in 
the  Decker-Birney  area  were  described  above,  the  federal  government  controls 
only  26  percent  of  the  surface,  with  the  state  controlling  five  percent  and 
private  interests  controlling  69  percent  of  the  surface. 

The  Crow  Tribe  owns  coal  and  minerals  in  the  ceded  strip  lying  north  of  the 
Crow  Reservation  and  south  of  the  Yellowstone  River,  with  surface  ownership 
predominately  non-Indian  ranching  interests. 

In  McCone  County  coal  areas  the  majority  of  the  surface  estate  is  in  private 
non— corporate  ownership,  with  about  six  percent  in  state  school  trust  land  and 
lesser  amounts  controlled  by  the  BLM.  With  the  exception  of  the  six  percent 
state  mineral  ownership,  the  mineral  estate  pattern  is  a checkerboard  alterna- 
tion of  Burlington  Northern  and  federal  coal.  (Montana  Energy  Advisory  Council, 
1974). 

Statewide,  the  State  of  Montana  has  96  coal  leases  covering  a total  acreage  of 
nearly  52,000  acres.  These  leases  are  tabulated  in  Appendix  A. 

As  of  January  11,  1977,  there  were  17  federal  coal  leases  in  Montana,  covering 
over  36,000  acres.  These  leases  are  enumerated  in  Appendix  B. 

The  status  of  federal  coal  leasing  is  very  interesting.  A United  States  District 
Court  has  found  that  the  federal  government  violated  the  national  environmental 
policy  act  in  their  formulation,  adoption,  and  implementation  of  a new  federal 
coal  leasing  program.  (Pratt,  1977).  On  that  basis  the  court  ordered  the 
federal  government  to  refrain  from  taking  any  steps  to  implement  the  new  coal 
leasing  program  except  when  the  proposed  lease  is  required  to  maintain  an 
existing  mining  operation  at  the  present  levels,  or  to  provide  reserves  neces- 
sary to  meet  existing  contracts,  and  when  the  extent  of  the  proposed  lease  is 
not  greater  than  is  required  to  meet  these  two  criteria  for  more  than  three 
years  in  the  future.  Furthermore,  the  federal  government  was  ordered  to  prepare 
a new  final  EIS,  integrating  material  which  would  correct  the  defects  of  the 
earlier  draft  and  final  EIS’s.  Only  after  this  has  been  done  and  public  comment 
has  been  received  can  the  Secretary  of  Interior  make  a decision  as  to  whether  a 
new  leasing  program  should  be  instituted  and  if  so  what  kind  of  program  it  should 
be.  An  educated  guess  might  place  a new  federal  leasing  program  beginning  in 
mid-1981  at  the  soonest. 
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Assumption  number  2 noted  that  patterns  of  coal  ownership  are  of  significance 
for  the  1985  level  of  development,  but  are  not  assumed  to  be  limiting  factors 
for  the  year  2000.  The  northern  Powder  River  Basin  study  team  has  adopted 
scenarios  of  energy  development  which  are  consistent  with  no  change  in  the  fed- 
eral leasing  policy  through  1985.  While  these  scenarios  are  unpublished,  they 
have  been  utilized  judgmentally  in  arriving  at  the  1985  site  allocation. 


3 * EXPRESSION  OF  DESIRE  TO  DEVELOP  AN  ADVANCED  COAL  CONVERSION  FACILITY  BY 
PRIVATE  ENTERPRISE 


Barring  a major  structural  change  in  the  supply  of  gaseous  and  liquid  fuels  in 
the  American  economy,  it  is  likely  that  even  in  the  presence  of  a government 
subsidy,  that  private  enterprise  will  play  a central  role  in  any  coal-based 
synthetic  fuel  production.  For  that  reason,  known  plans  of  private  enterprise 
in  the  establishment  of  coal  conversion  facilities  have  been  reviewed  and  con- 
sidered for  this  study.  A draft  copy  of  U.S.  Bureau  of  Mines  information 
Circular  8772,  entitled  Projects  to  Expand  Fuel  Sources  in  WTestern  States  was 
obtained  from  the  U.S.  Bureau  of  Mines.  In  that  report,  which  is  scheduled 
for  release  in  the  summer  of  1978,  plans  for  possible  coal  conversion  plants 
reported.  That  draft  section  can  be  found  as  Appendix  C. 

In  addition,  an  April  30,  1974  letter  from  Utah  International,  Inc.,  to  the 
Montana  Department  of  Natural  Resources  advised  of  their  hope  for  developing 
one  250-million  cubic  foot  per  day  gasification  plant  by  1984  or  1985,  with 
possibly  up  to  three  more  such  plants  to  be  developed  subsequently.  This 
development  wTould  utilize  the  Moorehead  deposit  of  strippable  coal.  None  of 
this  coal  is  presently  under  federal  lease.  According  to  the  material  in  Ap- 
pendix A,  state  parcels  in  that  field  are  leased  to  Consolidation  Coal  and 
Mobil  Oil  Corporation. 

The  other  major  announced  plan  by  the  private  sector  for  a coal  conversion 
facility  is  for  the  Circle  West  Project  near  Circle  in  McCone  County.  A 
concept  being  developed  by  Dreyer  Bros.,  Company  (A  subsidiary  of  Burlington 
Northern,  Inc.)  for  a coal-based  plant  producing  ammonia  and  perhaps  as  time 
passes,  methanol  and  diesel  fuel.  With  some  federal  funding  and  under  the 
auspices  of  the  Governor’s  gasification  or  syncrude  development  has  been  studied 
for  construction  on  or  near  the  former  Glasgow  Air  Force  Base  in  Valley  County. 
This  is,  of  course,  outside  the  study  area  for  this  project. 

Another  possible  development  has  been  cited:  plans  by  the  Colorado  Interstate 

Gas  Co.  for  a 250  mmsfd  plant  in  southeast  Montana,  with  coal  supplied  by 
Westmoreland  Resources  Co.  (U.S.  Bureau  of  Mines,  1978).  While  the  site  is 
labeled  only  as  southeast  Montana,  the  Westmoreland  source  of  coal  would  sug- 
gest northern  Big  Horn  County  and  the  ceded  strip,  and  an  examination  of  the 
pipeline  system  of  Colorado  Interstate  Gas  in  Wyoming  would  suggest  southern 
Big  Horn  County,  or  perhaps  Rosebud. 
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4.  PERCEIVED  TRIBAL  POLICIES 


After  observation  of  actions,  statements,  and  behavior  patterns  of  the  two 
Indian  tribes,  the  Crow  and  Northern  Cheyenne,  each  with  reservations  and  sub- 
stantial coal  holdings  in  the  study  area,  it  is  clear  that  the  policies  of  the 
tribe  can  have  a significant  effect  on  the  level,  timing,  spatial  distribution 
and  quality  of  energy  development  and  emerging  coal  conversion  technologies  in 
the  Yellowstone  Basin.  The  two  tribes  appear  to  have  very  different  attitudes 
toward  coal  development. 

The  Crow  have  leased  coal  for  some  time  to  Westmoreland  resources,  who  mine  in 
the  ceded  strip  in  the  Sarpy  Creek  area.  From  discussions  with  the  staff  of 
the  Bureau  of  Indian  Affairs,  the  Northern  Powder  River  Basin  team  and  others, 
it  appears  that  there  is  a general  inclination  in  the  direction  of  development. 
This  apparent  attitude,  combined  with  the  fact  that  Big  Horn  County  alone  con- 
tains over  38  billion  tons  of  recoverable  coal,  lends  strength  to  the  conclu- 
sion that  this  presents  an  area  likely  to  be  intensively  developed  by  the  year 
2000. 

The  Northern  Cheyenne,  on  the  other  hand,  have  taken  a very  different  stance. 
Their  posture  is  noted  in  their  participation  in  the  hearings  on  Colstrip  III 
and  IV  as  an  opponent,  and  in  their  recent  acquisition  of  Class  I air  quality 
designation  for  their  reservation.  Furthermore,  all  appearances  are  that  there 
are  no  serious  plans  afoot  for  coal  mining  or  coal  conversion  within  the  boundary 
of  the  Northern  Cheyenne  Reservation.  There  appears  to  be  an  effective  policy 
of  retaining  confidential  possession  of  information  relating  to  energy  resources 
or  energy  development  plans  on  the  reservation.  For  these  reasons,  although  a 
recent  report  (U.S.  Bureau  of  Mines,  1978)  indicates  interest  by  Northern 
Natural  Gas  Co.  to  site  a gasification  complex  on  the  Northern  Cheyenne  Reserva- 
tion, it  is  believed  that  such  an  action  would  be  inconsistent  with  the  tribal 
policy  and  therefore  that  site  was  not  included. 

5 . PROXIMITY  TO  CLASS  I AIR  QUALITY  AREAS  OR  OTHER  ENVIRONMENTAL  OR  CULTURAL 
RESOURCES  WHICH  ARE  RARE,  UNIQUE,  OR  OF  UNUSUAL  IMPORTANCE  TO  THE  SUR- 
ROUNDING AREA 

The  recent  decision  by  the  U.S.  Environmental  Protection  Agency  to  refuse  permis- 
sion to  construct  Colstrip  Units  III  and  IV  on  the  basis  of  prevention  of  signifi- 
cant deterioration  of  a Class  I air  quality  area  was  a forceful  statement  of  the 
importance  of  air  quality  regulations  in  site  determination.  In  the  instance  of 
Colstrip  Units  III  and  IV,  located  in  Rosebud  County  some  17  miles  north  of  the 
border  of  the  Northern  Cheyenne  Indian  Reservation,  the  anticipated  degradation 
of  air  quality  would  have  been  felt  in  certain  higher  elevations  of  the  reserva- 
tion. The  reservation  has  been  designated  as  a Class  I area. 

The  designation  of  air  quality  areas  as  Class  I,  II  or  III  is  based  on  the 
Federal  Clean  Air  Act,  as  amended  in  1977.  The  classification  defines  the  level 
of  degradation  to  be  permitted  in  the  future  and  is  not,  as  many  people  believe, 
strictly  a definition  of  the  present  level.  Originally  the  entire  nation  was 
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designated  as  Class  II,  with  Class  I being  very  little  pollution,  and  Class  III 
being  a significant  level  of  degradation.  In  August  of  1977,  the  U.S.  Congress 
designated  some  Class  I areas,  including  national  parks,  wildernesses,  and  cer- 
tain other  areas.  In  Montana,  the  following  were  designated  by  Congress  as 
Class  I areas:  Yellowstone  National  Park,  Glacier  National  Park,  Bob  Marshall 

Wilderness,  Anaconda-Pintlar  Wilderness,  Selway-Bitterroot  Wilderness,  Cabinet 
Mountains,  Scapegoat,  Gates  of  the  Mountains  Wilderness,  Mission  Mountains, 

Red  Rock  Lakes,  and  Medicine  Lake  National  Wildlife  Refuge  in  Sheridan  County. 

One  aspect  of  the  Federal  Clean  Air  Act  is  that  Indian  reservations  can  be  re- 
designated another  classification  primarily  on  the  initiative  of  the  Tribe 
itself.  This  has  been  done  by  the  Northern  Cheyenne.  Presently  the  Fort  Peck 
Reservation  in  northeastern  Montana  and  the  Flathead  Preservation  in  northwestern 
Montana  are  proceeding  in  the  direction  of  reclassification  to  Class  I.  At  this 
time  the  Fort  Peck  Tribe  has  passed  a resolution  stating  it  desires  to  be  Class 
I.  A tribal  application  is  submitted  to  EPA  in  Denver,  where  it  receives  a pro- 
cedural review  and  if  procedurally  correct,  the  designation  is  granted.  Accord- 
ing to  Mr.  Jim  Gelhaus  (Gelhaus,  1978)  only  if  the  state  strongly  disagrees  with 
such  a classification  will  the  EPA  step  in  and  perform  a substantive  review. 

The  implications  of  a Class  I designation  are  essentially  that  no  large  develop- 
ment will  be  permitted  inside  the  Class  I area.  Outside  the  area,  depending  on 
terrain,  wind  patterns,  level  of  emissions,  and  so  forth,  there  will  be  a buffer 
zone  which  would  also  not  be  an  acceptable  site  for  a major  energy  facility. 
According  to  Gelhaus,  Glasgow  air  base  or  near  vicinity  could  possibly  be  re- 
stricted if  the  Fort  Peck  Reservation  is  designated  a Class  I area.  This  would 
rule  out  the  possibility  of  an  energy  park  at  that  site,  but  siting  in  McCone 
County  wTould  probably  not  be  prohibited. 

An  important  aspect  of  the  physical  availability  of  coal  lies  in  its  relation- 
ship to  important  surface  resources.  In  a recent  study  (Schmidt,  1977),  the 
relation  of  alluvial  valley  floors  in  east-central  Montana  to  strippable  coal 
reserves  was  examined.  This  reconnaissance  study  indicated  that  small  percent- 
ages of  strippable  coal  underlie  the  valley  floors  of  east-central  Montana,  but 
that  those  valley  floors  are  very  important  to  the  local  agricultural  economy 
and  are  the  most  productive  lands  of  the  region. 

6 . ACCESS  TO  TRANSPORTATION  FOR  FACTOR  INPUTS  AND  PRODUCT  OUTPUTS 

One  of  the  most  appealing  features  of  liquid  or  gaseous  fuels,  in  addition  to 
their  convenience  at  the  point  of  end-use,  is  their  ease  in  transportation, 
particularly  via  pipeline.  For  this  reason,  existing  and  potential  transmission 
systems  in  or  through  Montana  suitable  for  carrying  high-btu  gas  or  synthetic 
crude  oil  were  examined.  The  systems  have  been  discussed  in  a study  prepared 
pursuant  to  the  development  of  a recommended  energy  policy  for  the  State  of 
Montana  (Polzin,  1976). 

The  following  factors  were  judged  pertinent: 

1.  The  major  potential  mechanism  for  delivering  large  quantities  of 
synthetic  crude  oil  from  Montana  to  a market  is  the  proposed 
Northern  Tier  Pipeline.  This  line,  which  is  currently  immersed 
in  the  site  review  process,  would  cross  Montana  between  the  sub- 
bituminous  fields  south  of  the  Yellowstone  and  Lignite  fields  in 
McCone  County.  Since  the  line  would,  if  built,  deliver  crude  oil 
into  the  upper  midwest  and  Chicago  refining  area,  it  could  very 
well  carry  substantial  quantities  of  synthetic  crude  should  they 


be  available  from  Montana. 


2.  The  other  pipeline  system  that  shows  some  potential  for  delivering 
crude  oil  is  the  Butte  system,  which  delivers  crude  from  the  Willis- 
ton  Basin  and  Powder  River  fields,  leaving  the  state  in  a south- 
easterly direction,  and  ultimately  delivering  crude  to  refineries 

in  the  Great  Lakes  area. 

3.  From  the  standpoint  of  natural  gas,  as  Montana  is  not  a significant 
exporter  of  natural  gas  from  the  Yellowstone  (substantial  quantities 
do  leave  the  state  from  the  Tiger  Ridge  field  in  Blaine  County, 
transitting  Canada  into  the  Northern  Natural  Gas  System) , connections 
in  other  states  were  examined  as  well  as  potential  new  lines.  One 
interesting  link  is  the  presence  of  the  Colorado  Interstate  Gas 
System  in  Wyoming,  not  a great  distance  from  southern  Big  Horn  County. 
Another  connection  is  the  MDU  system,  which  ties  into  North  and  South 
Dakota  and  Wyoming,  as  well  as  eastern  Montana. 

4.  The  most  interesting  large  scale  system  on  the  horizon,  however,  is 
the  proposed  northern  border  pipeline,  which  is  the  U.S.  segment  of 
the  "Alcan"  line,  which  is  proposed  to  be  constructed  to  deliver 
arctic  gas  from  Alaska,  crossing  Canada,  to  the  lower  48.  This 
system,  if  constructed,  would  primarily  serve  the  far  northeastern 
corner  of  the  state,  but  gasification  in  the  general  vicinity  could, 
with  large  volumes,  probably  justify  a link  to  the  system. 

5.  One  last  transportation  factor  was  very  important  in  the  siting  of  the 
low-btu  gasification  plant.  Low-btu  gasification,  because  of  its  much 
lower  ratio  of  energy  per  unit  of  volume,  has  substantially  higher 
transportation  costs  as  a result.  Therefore,  since  the  accelerated 
synfuels  scenario  for  2000  includes  one  large-scale  low-btu  gasifica- 
tion plant,  it  was  deemed  essential  to  site  that  plant  where  it  could 
be  in  the  immediate  proximity  of  a large  area  consumption. 


IV.  SITE  ASSIGNMENTS 


Table  3 contains  the  site  assignments  for  the  advanced  conversion  facilities 
from  the  scenarios  presented  in  Table  1.  It  can  be  noted  that  not  all  of  the 
upper  Missouri  (ASA  1001)  facilities  were  assigned  to  McCone  County.  Under 
the  base  case  in  the  year  2000,  250  mmscf/d  were  assigned  to  McCone  County, 
while  150  went  to  the  balance  of  that  area.  Under  the  accelerated  synfuels 
case,  250  were  assigned  to  McCone  County,  with  the  remaining  750  assigned  to 
the  balance  of  that  basin.  While  these  assignments  have  been  based  on  all  of 
the  material  developed  up  to  this  point,  the  reference  codes  are  included  to 
enable  a highlighting  of  comments  on  the  particular  assignments.  These  comments 
follow. 


TABLE  3;  SITE  ASSIGNMENTS 


Base  Case  2000 

Reference 

Code 

Technology 

Type 

Location 

(County) 

Unit  Size 

B-l 

Hi-Lurgi 

McCone 

250 

B-2 

Hi-Lurgi 

Big  Horn 

250 

B-3 

Liquefaction 

McCone 

50,000 

B-4 

Liquefaction 

Big  Horn 

50,000 

B-5 

Liquefaction 

Powder  River 

50,000 

B-6 

Liquefaction 

Yellowstone 

42,500 

Accelerated 

Synfuels  1985 

A-l 

Hi-Lurgi 

Big  Horn 

250 

Accelerated 

Synfuels  2000 

k-V 

Hi-Lurgi 

McCone 

250 

A- 3 

Hi-Lurgi 

Big  Horn 

250 

A- 4 

Hi-Fluidized  Bed 

Big  Horn 

250 

A- 5 

Hi-Entrained  Bed 

Powder  River 

250 

A- 6 

Lo-BTU 

Yellowstone 

250 

A- 7 

Liquefaction 

McCone 

50,000 

A- 8 

Liquefaction 

Big  Horn 

50,000 

A- 9 

Liquefaction 

Powder  River 

50,000 

A-10 

Liquefaction 

Yellowstone 

50,000 

A-ll 

Liquefaction 

Custer 

50,000 
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Reference  Code  B-l,  Hi-BTU  Lurgi,  McCone  County  - the  serious  nature  of  the 
Burlington  Northern  Corporation  and  the  attention  of  the  Glasgow  Energy  Park 
siting  project  in  McCone  County  lean  in  the  direction  of  synthetic  fuels 
production  in  the  year  2000. 

B-2,  Hi-BTU  Lurgi,  Big  Horn  County  - the  Lurgi  technology  is  definitely  avail- 
able, albeit  with  kinks  to  be  ironed  out  for  Hi-BTU  production  at  such  a large 
scale.  Big  Horn  County,  with  its  coal  and  the  presence  of  the  Crow  and  possible 
interest  by  Colorado  Interstate  Gas  are  all  factors. 

B-3  Liquefaction,  McCone  - this  was  tempered  by  the  interest  of  the  Burlington 
Northern,  a major  coal  owner  in  McCone  County,  in  the  production  of  synthetic 
diesel,  as  well  as  the  anticipated  proximity  to  the  Northern  Tier  crude  oil  line 
for  delivery  of  the  finished  product. 

B-4  Liquefaction,  Big  Horn  County  - a liquefaction  plant  in  northern  Big  Horn 
County  could  use  Crow  coal  and  be  within  striking  distance  of  the  Northern  Tier 
pipeline. 

B-5  Liquefaction,  Powder  River  County  - a liquefaction  plant  in  Powder  River 
County  could  utilize  the  Butte  pipeline  for  crude  delivery. 

B-6  Liquefaction,  Yellowstone  County  - this  siting  decision  was  largely  based 
on  the  concentration  of  some  90  percent  of  Montana's  crude  oil  refining  capacity 
in  the  Billings  area.  The  siting  of  a liquefaction  plant  in  Yellowstone  County, 
producing  almost  exactly  the  same  quantity  of  crude  oil  as  the  Billings  refineries 
received  at  the  peak  level  of  Canadian  exports,  is  a very  plausible  combination. 

A-l  Hi-BTU  Lurgi,  Big  Horn  County,  1985  - the  1985  scenario  must  relate  to  the 
leasing  picture.  It  is  clear  that  it  is  within  the  realm  of  existing  develop- 
ments for  an  additional  ten  million  tons  per  year  from  Big  Horn  County,  which 
is  adequate  to  sustain  a large  Lurgi  plant. 

Accelerated  Synfuels,  year  2000 

A- 2 Hi-BTU  Lurgi,  McCone  County  - see  B-l 

A- 3 Hi-BTU  Lurgi,  Big  Horn  - see  B-2 

A-4  Hi-BTU  Fluidized  Bed,  Big  Horn  County  - with  the  distribution  of  large 
developable  coal  bodies  along  the  Tribe’s  eastern  tier  of  tovmships,  the  Big 
Horn  coal  deposits  provide  access  to  both  central  Montana  and  northern  Wyoming. 

A second  gasification  plant  in  Big  Horn  County  could  be  at  the  opposite  end  of 
the  field  and  could  tie  into  the  Colorado  Interstate  Gas  Co.  network.  The 
decision  for  a fluidized  bed  was  somewhat  arbitrary  to  provide  technological 
balance  in  the  analysis. 

A-5  Hi-BTU  Entrained,  Powder  River  County  - clearly  the  basic  resources  for  a 
large  gasification  plant  physically  exist  in  Powder  River  County.  This,  com- 
bined with  the  expressed  interest  of  Utah  International  argues  for  the  siting 
of  a gasification  plant  there. 
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A-6  Lo-BTU,  Yellowstone  County  - transportation  was  the  critical  factor  in  the 
siting  of  the  low-BTU  gasification  plant  because  of  prohibitive  transportation 
costs  once  shipping  distances  greater  than  25  miles  are  necessitated. 

A- 7 Liquefaction,  McCone  County  - refer  to  B-3. 

A-8  Liquefaction,  Big  Horn  County  - refer  to  B-4 . 

A- 9 Liquefaction,  Powder  River  County  - refer  to  B-5. 

A-10  Liquefaction,  Yellowstone  County  - refer  to  B-6. 

A-ll  Liquefaction,  Custer  County  - Custer  County  contains  substantial  coal 
deposits  and  is  within  reasonable  distance  of  the  Northern  Tier  pipeline  for 
transportation  of  crude  oil  from  the  plant  to  midwestern  refining  centers. 

The  decision  not  to  site  any  advanced  conversion  facilities  in  Rosebud  County 
was  particularly  influenced  by  the  proximity  of  the  Rosebud  County  coal  deposits 
to  the  Class  I air  quality  area. 

Nearly  all  Montana  coals  are  non-aglomerating  (McBride,  1976),  therefore,  do 
not  pose  particular  problems  for  these  applications. 
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APPENDIX  B 


BUREAU  OF 


LAND  MANAGEMENT 


- c*-  i ' U *i  T j 

'/ "/7  7 


Billings,  Montana 
COAL  LEASES  - MONTANA 


dMID  stiller 


' 


BUREAU  OF  LAUD  MANAGEMENT 
Billings,  Montana 
COAL  LEASES  - MONTANA 


Name  of  Lessee  - 


Is 


jDate  of 
erial  No,  (Lease  lAcres 


Land  Descriptions 


Knife  River  Coal 
Mining  Co. 


Glenn  Mock  6d>r/^.  cT 

CAih<A\  kz.  P,  ttc/K<->cl)  Kfl 
£,VeCota'\K  ' 


M 023207 


M 06770 


3/1/57 


1/1/54 


960,00 


T 20  N,  R 57  E,  PMM 
Sec.  22;  NE%,  SW£ . 
Sec.  28:  All 


40.00 


T 8 S,  R 40  E,  PMM 
Sec.  33:  SE^NW% 


Pacific  Power  & 


Light  Co. 


M 069782 


Peabody  Coal  Co. 


M 15965 


_L 


7/1/65 


4/1/71 


2,346.76 


4,306.55 


T 8 S,  R 
Sec.  22: 
Sec.  23; 
Sec.  24: 


Sec.  25: 
Sec.  26: 
Sec.  27: 
T 8 S,  R 
Sec.  30; 


Sec.  31 


39  E 

SE^SWfc,  E'iSE%,  SW^SEl; 
S^NEfc,  S% 

SW^NWfc,  SW%,  W^SE%, 
SE%SE% 

E%,  E*;W%,  WJ2'NW^,  NW%SW% 
N%,  NE%SE% 

N%NE%,  NE%I\W% 

40  E 

Lots  1,2, 3, 4,  E%NW% , 
SE?4SW?4 

N'iNE^,  NE£NW% 


TIN, 

R 

40  E,  PMM 

Sec. 

24: 

Lots  1, 

21  3 4 

WAE?5,  U% 

Sec . 

25: 

Lot  1, 

NW%NE%, 

n^nw7 

T 1 N, 

R 

41  E 

Sec. 

14: 

SJjN-V,  S 

% 

Sec. 

22: 

All 

-• 

Sec. 

28: 

NE%NE%, 

SkhVk, 

sw%. 

S-ASE% 

Sec. 

BO: 

Lots  1, 

27374, 

E'2 , 

Sec. 

32: 

All 

T 1 S, 

R 

41  E 

Sec. 

4: 

Lot  2, 

suVuEb, 

SW£NW£,S£ 

Sec.  6:  Lots  1,2,  ShNE^,  SE%  •• 


Rosebud  Coal  Sales  M 061686 
Co. 


George  Stanich  and 
Adolph  Bugni 


G.F.  082523 


3/1/64 


Western  Energy  Co.  B~02TC9S9- 


038770 


M 073109 


8/6/42 
5/5/2  T 


1,193.16 


80.00 


T 9 S,  R 39  E,  PMM 


Sec. 

24: 

Lots  1 . 

p253,4. 

7 9 

S,  R 

40  E 

Sec. 

19: 

Lot  3, 

E%SH%, 

Sec. 

20: 

SW%SW% 

Sec. 

29: 

nAsw7, 

SWi;SW% 

Sec. 

30: 

Lot  2, 

E'fSE^ 

T 11  S,  R 3 W,  PMM 
Sec.  28:  NW^NE%,  SW^NE% 


"I735T33 


rr  I R~~4TT~ E,- PMM- 


9/1/66 


5,792.10 


Sec.  2:  Lots  1,2,  S%NE%,  NE%SE?4 
Sec.  ‘ 4:  Lots  1,2, 3, 4,  S%N%,  S% 

Sec.  12:  NE%,  E%SW^,  W?2SE% 

T 2 N,  R 41  E 
Sec.  34:  SE^SE^; 

T 1 N,  R 42  E 

Sec.  18:  Lots  2,  3,  SE k&Mk,  NE^SW^ 


T 1 N,  R 39  E,  PItti 
Sec.  2:  Lots  1,2, 3, 4,  SbME^ 

T 1 N,  R 40  E 

Sec.  2:  Lots  ’l,2, 3, 4,  SAnA,S^ 
Sec.- 10:  E 2,  EASWA,  Sw-b^V 
Sec.  12:  Lot  4,  SASW^,  SWbSEb 
Seck  14: 

T 1 N,  R 41  E 

Sec.  6:  Lots  6,7,  E^SW%,  SE?4 
Sec.  8:  N-2,  SW£ 

Sec s 13:  Lot  1,  NEfc,  NE^NWA 


(Continued) 


' j! 


- 

. 

I 


BUREAU  OF  LAND  MANAGEMENT 

t 

Billings,  Montana 
COAL  LEASES  - MONTANA 


\’a^c  of  Lessee 


Is&rial  No. 


(Continued) 

Western  Energy  Co, 


U.S.  Steel  Corp. 


M 3831 


Date  of 
Lease  lAcres 


Land  Descriptions 


(Continued) 


T 2 N, 

, R 

38  E,  PMM 

Sec. 

12: 

S’iNW%,  SW%, 

Sec. 

24: 

All 

T 2 N. 

, R 

39  S 

Sec. 

28 : 

S^SW% 

Sec. 

30: 

All 

Sec , 

32: 

NE%,  N^NW%, 

Sec . 

34: 

Eh,  E^W%,  W 

T 2 N 

, R 

40  E 

Sec. 

20: 

S%SE% 

Sec. 

28: 

N% 

•M  3832 


12/:!/ 67 


2,537.14 


T 19  N,  R 55  E,  PMM 
Sec. '12:  W%W% 

Sec.  14:  All' 

T 19  N,  R 56  E 

Sec.-  6:  Lots  5,6,7,  S^NE^;,  SE-VKM%, 
E%SW k,  SE% 

Sec.  18:  Lots  1,2, 3, 4,  E%,  E%W% 

Sec.  20:  All 


12/1/67  | 2,559.04 


TOTALS 


T 19  N,  R 55  E,  PMM 
Sec.  2:  Lots  1,2, 3, 4,  S%N%,  S% 
Sec.  4:  Lots  1,2, 3, 4,  Sh$h,  S% 
T 20  N,  R 55  E 
Sec,  26:  All 
Sec.  34:  All 


17  leases 


36,232.27 


' 


APPENDIX  C 


\ 


4r 


Montana 

Data  on  the  Montana  projects  listed  below  are  presented  in  tables 
87  through  90.  The  map  reference  numbers  correspond  to  the  accompanying 
Montana  map. 


Map.  ref.  no.  Project  name  Company  or  agency 


Coal  mines: 

SCI East  Decker  Mine 

SC2. .......  Rosebud  Mine. . . . 

SC3 Sarpy  Creek 

SC4 Circle  West 

SC5 Youngs  Creek.... 

SC6 Spring  Creek.... 

SC7 East  Sarpy  Creek 

SC8 Unnamed 

SC9 Nance  Mine 

SC10 Unnamed 

SC11 Unnamed 

SCI  2 Unnamed 

Electric  generating  plants: 

0E1 Libby  Nos.  5-8 U.S.  Army  Corps  of  Engineers 

0E2 Libby  Regulating  Nos.  1-4 Do. 

0E3 Noxon  Rapids  No.  5 Washington  Water  Power  Co. 

0E4., Kootenai  Falls Northern  Lights,  Inc. 

0E5 Buffalo  Rapids Montana  Power  Co. 

CEl... Colstrip  Nos.  3-4 Do. 

CE2 Energy  Park State  of  Montana 

CE3 Unnamed Montana  Power  Co. 

CE4 Unnamed Basin  Electric  Power  Cooperative 


Decker  Coal  Co. 

Western  Energy  Co. 
Westmoreland  Resources 
Dryer  Bros.  Co. 

Shell  Oil  Co. 

Pacific  Power  & Light  Co. 
Amax  Coal  Co. 

Clay  McCartney 
MONT CO 
Bob  Smith 

Victor  & Jack  Carlson 
Paul  Meged 


Coal  conversion  plants: 


Cl Circle  West  Project 

C2 SE  Montana 

C3 Unnamed 

C4 Energy  Park 

Coal  slurry  pipelines: 

CPI Montana  to  Texas... 


, . Dryer  Bros.  Co. 

, . Colorado  Interstate  Gas  Co. 
,.  Northern  Natural  Gas  Co. 

, . State  of  Montana 


Brown  & Root,  Inc. 


it 

L t, 


c 


w 


1 ?,  19/8 
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"Other"  electric  generating  plants 
Coal  conversion  plants 
Coal  slurry  pipelines 
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TABLE  37.  - Future  coal  mlnea  in  Montana — Continued 
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TABLE  88.  - Future  electric  generating  planta  in  Montana — Continued 
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TABUS  89.  - Future  coal  conversion  plants  jn  Montana 
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TABLE  90.  - Future  coal  slurry  pipelines  In  Montana 
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List  of  Data  Sources  for  Montana 


1.  Coal  Age.  Summary  of  Announced  Plans  for  Coal  Conversion  Plants. 

v.  80,  No.  3,  March  1975,  pp.  94-95. 

2.  . New  Coal  Mine  Development  and  Expansion  Survey,  v.  81,  No.  2, 

February  1976,  pp.  106-118. 

3.  Denver  Post  (Denver Colorado).  September  24,  1975. 

4.  . November  23,  1975. 


5.  Federal  Energy  Administration,  Region  VIII,  Denver,  Colorado.  1976. 

6.  Federal  Power  Commission.  Proposed  Generating  Capacity  Changes  for 

the  period  1975  through  1984.  Reported  April  1,  1975 9 in  response 
to  Docket  R-362,  Order  383-3. 

7.  Great  Falls  Tribune  (Great  Falls,  Montana).  September  18,  1975. 

8.  Harper,  Zane,  Bonneville  Power  Administration,  Portland,  Oregon,  through 

U.S.  Bureau  of  Mines  State  Liaison  Officer,  1976. 

9.  Krempasky,  George  T.,  U.S.  Bureau  of  Mines  State  Liaison  Officer, 

Helena,  Montana.  June  1,  1977. 

10.  Montana  Lieutenant  Governor’s  Office,  Helena,  Montana,  through  U.S. 

Bureau  of  Mines  State  Liaison  Officer,  1976. 

11.  Montana  State  Legislature.  Montana  Energy  Policy  Study.  June  1975. 

12.  Montana,  State  of.  Department  of  Lands,  Helena,  Montana,  through 

U.S.  Bureau  of  Mines  State  Liaison  Officer,  1976. 

13.  Montana,  State  of.  Report  to  the.  Site  Suitability  for  an  Energy 

Center  at  Glasgow  AFB,  Montana. 

14.  Rocky  Mountain  News  (Denver,  Colorado).  November  16,  1975. 

15.  Western  Resources  Wrapup.  February  19,  1976. 
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